On presentation, the cat was bright and alert, with a heart rate of 210 beats per minute. Rectal temperature was 101.4F. Respiratory effort was mildly increased with handling and respiratory rate was 44 breaths per minute. Cardiac auscultation revealed a grade I/VI right parasternal systolic heart murmur and a split S2 heart sound. The Abbreviations: ASD, atrial septal defect; CT, computed tomography; HW, heartworm; HWD, heartworm disease; LV, left ventricular; PH, pulmonary hypertension; PFO, patent foramen ovale; RPL, right pelvic limb; UCD-VMTH,
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| C ASE D ESC RI P TION
A 4-year-old, 4.1 kg female-spayed Siamese cat was presented to the University of California, Davis Veterinary Medical Teaching Hospital (UCD-VMTH) for evaluation of acute-onset right pelvic limb (RPL) paresis. Three years before presentation, the cat was evaluated for a cough while living in Texas. HW antibody test was reportedly positive and it received treatment with prednisolone (unknown dose). The cough resolved and it had been asymptomatic in the interim. One day before presentation to UCD-VMTH, it was presented to an emergency clinic for acute RPL lameness. Thoracic radiographs were performed because of suspicion of a cardiogenic thromboembolism, and revealed tortuous pulmonary arteries and a diffuse bronchial pattern. Considering the cat's previous HW exposure, heartworm disease (HWD) was considered a likely cause and a point of care HW antigen test (Snap RT, IDEXX Laboratories, Portland, Maine) was positive. An abdominal ultrasound revealed a linear mobile structure in the caudal aorta and right external iliac artery suggestive of a HW. The cat was referred to UCD-VMTH for further evaluation.
On presentation, the cat was bright and alert, with a heart rate of 210 beats per minute. Rectal temperature was 101.4F. Respiratory effort was mildly increased with handling and respiratory rate was 44 breaths per minute. Cardiac auscultation revealed a grade I/VI right parasternal systolic heart murmur and a split S2 heart sound. The femoral pulse was not palpable in the RPL and was normal in the left pelvic limb. The cat had a RPL non-weight-bearing monoparesis, with moderate motor function to the tarsocrural joint. The nailbeds of the RPL were light pink, paler than the contralateral limb, and there was marked poikilothermia of the limb. There was muscle fasciculation of the thigh musculature and the cat was resistant to manipulation of the RPL. Examination of the contralateral limb was normal. Given concern for a high worm burden, a Knott's microfilarial test was performed and was negative. Forty-eight hours after presentation, it was anesthetized for surgical removal of the arterial HW. It was premedicated with diphenhydramine (2 mg IV; West-Ward Pharmaceuticals, Eatontown, New Jersey) before induction. Anesthesia was maintained with a <1% end-tidal concentration of isoflurane (Primal Enterprises, Andhra Pradesh, India) and a continuous rate infusion of dexmedetomidine (0.5 mcg/kg/h; Dexdomitor, Orion Corporation, Espoo, Finland). It breathed spontaneously throughout the procedure. A medial approach to the right femoral artery was performed and the femoral artery was isolated. By intraoperative ultrasound guidance, a 1 cm incision was made with a #11 blade into the femoral artery just distal to the end of the HW. Debakey forceps were used to grasp the worm and extract it from the vessel (Supporting Information Video 2). An intact, 13 cm HW was removed. The arteriotomy was permitted to hemorrhage for 60 seconds after worm removal during which appropriate blood flow was appreciated. A rumel tourniquet was then applied and released to assess flow; no blood flow from the arteriotomy site was noted. The artery was retroflushed with saline 
| D ISC USSION
HWD is uncommonly reported in cats. It has been estimated that prevalence of HWD in cats is 5%-20% of the prevalence in dogs. 1 Our understanding of the disease is limited because of the difficulty in diagnosing HWD in cats and the presence of a long, asymptomatic period, with many cats undergoing self-cure. 2, 3 Cats are infected by the subcutaneous deposition of L3 HW larvae via mosquito bites. In cats, most of the worms do not develop, as the HW is better adapted to its definitive host, the dog. After migrating and molting from L4 to L5 worms, they are carried by peripheral veins to the caudal pulmonary arteries. 2 Aberrant migration of the L4/L5 larvae to body cavities, eyes, and central nervous system is more common in cats compared with dogs. 2, 4 In cats, many immature worms die, causing a profound inflammatory response, which is thought to be Despite a similar presentation to that of feline aortic thromboembolism, echocardiography ruled out cardiomyopathy as the etiology of a thromboembolism and ultrasound identified an arterial HW as the cause of this cat's signs. Given the cat failed to re-establish blood flow within 72 hours after presentation, the prognosis was considered poor.
Therefore, although there was considerable concern for procedural complications of anaphylaxis and reperfusion injury, surgical removal of the worm to re-establish blood flow to the affected limb was considered the only viable treatment option. CT and echocardiographic findings were not supportive of a high worm burden. Therefore, it seemed evident that removal of the worm could improve the cat's prognosis.
Arterial HW removal has not been performed in the cat, but a catheter-based approach for removal of HWs within the descending aorta, external iliac, and femoral arteries has been successfully employed in dogs but never in cats. 9, 10 Transvenous HW removal has been performed in cats, with a high risk of mortality associated with worm breakage and resultant anaphylactic shock. 14 In this case, the distal location of the worm (the femoral artery) made it easily accessible, and intraoperative ultrasound allowed for identification of the worm margin. This allowed direct access to the worm from the arteriotomy site. This technique limited the need for manipulation, minimizing the risk for worm breakage. Gentle manipulation with Debakey thumb forceps allowed for smooth retrieval of the worm without complication.
Additionally, the anesthetic protocol was designed to minimize right to left shunting across the defect. Dexmedetomidine (Dexdomitor, Orion
Corporation, Espoo, Finland) increased systemic vascular resistance and spontaneous breathing was preferred over positive pressure ventilation in attempt to not increase pressure across the septal defect.
There was major concern for inducing reperfusion injury with worm removal, given the evidence for marked limb ischemia noted on the CT scan. However, no signs of reperfusion injury were observed.
This might in part because of the lack of vasoactive substances released with thrombosis, such as in arterial thromboembolism. There is enlargement of the caudal pulmonary arteries, most notable on the right side, with a diffuse unstructured interstitial pattern and moderate diffuse bronchial pattern. These findings are supportive of pulmonary hypertension and parasitic pneumonitis
